INTRODUCTION
Environmental temperature is one of the factors that greatly influence the life of poikilotherms. Eurythermal fish, such as goldfish (Carassius auratus) and carp (Cyprinus carpio) are able to survive in a wide range of water temperatures i. e., from near zero to over 30uC. It has been reported that these fish express the warm temperature acclimation-related 65 kDa protein (Wap65), with acclimation to warm water temperature. 1,2) While the amino acid sequences of goldfish and carp Wap65 show high homology to those of mammalian hemopexins,2,3) goldfish Wap65 has no ability to bind hemes (unpublished data). Thus the physiological importance of the expression of Wap65 is unclear. Medaka (Oryzias latipes) as an eurythermal fish raises the possibility that this fish also expresses Wap65, or its related protein. Furthermore, medaka is a model fish where transgenic techniques can be easily employed. As such this provides an ideal opportunity to isolate cDNA clones encoding medaka Wap65 and examine its expression. In this study, we successfully cloned cDNA which encoded full-length Wap65 and Wap65-like protein and further examined their tissue specific expression profiles. 
MATERIALS AND METHODS

RESULTS
Medaka Wap65 cDNA was composed of 1,650 by encoding 430 amino acid residues, whereas medaka Wap65-like protein cDNA derived from OLeO5.03f cDNA was composed of 1,399 by encoding 428 amino acid residues.
The deduced amino acid sequence of medaka Wap65 showed 66, 68 and 31 % identities with those of goldfish Wap653), carp Wap652), and rabbit hemopexin7, respectively.
On the other hand, medaka Wap65-like protein showed 45, 44, 46 and 37% identities with those of medaka Wap65 in this study, goldfish Wap653), carp Wap652) and rabbit hemopexin7), respectively. Cysteine residues which are essential to the structure of hemopexin8)
were also conserved in both medaka proteins. Histidine residues prerequisite to a high affinity of hemopexin for hemes9) were also conserved in Northern blot analysis on various tissues examined from adult fish demonstrated that mRNA signals for medaka Wap65 and Wap65-like protein were both detected only in liver ( Fig.1) . RT-PCR for embryos revealed that mRNA was first detected in medaka Wap65 at 25 h PF and Wap65-like protein at 35 h PF, whereas both transcripts were gradually increased during development.
DISCUSSION
This is the first report that deals with two kinds of Wap65, a hemopexin homologue, in one fish species.
The primary structure of medaka Wap65-like protein resembled mammalian hemopexins more than medaka Wap65 did.
Histidine residues have been reported to be essential to bind hemes.9) The presence of these residues in medaka Wap65-like protein, but not in Wap65, suggested that the former protein may be a candidate of fish hemopexin, whereas the latter protein may have functions different from those of hemopexin.
It is therefore urgent to examine the binding of medaka Wap65 and Wap65-like protein to heme.
RT-PCR for medaka embryos at various developmental stages demonstrated that the accumulated mRNA levels of medaka Wap65 and Wap65-like protein gradually increased during ontogeny.
Although medaka is considered to form liver at 46 h PF,10) the gene expression of Wap65s was clearly observed in embryos before this stage. As such it is necessary to localize the tissue distribution of the Wap65s transcripts at early embryogenesis.
While the transcripts of medaka Wap65 were detected only in liver for adult fish by northern blot analysis, another tissues were also reported to exhibit slight transcriptional activities for goldfish Wap6511) and hemopexins.l2) Interestingly, the gene expression of Wap65-like protein was induced earlier than that of Wap65 during ontogeny.
These results suggest that the physiological functions of medaka Wap65 and Wap65-like protein are different from each other as the case shown in structural analysis.
We are now in progress to examine expression patterns of Wap65s in association with temperature acclimation.
